REMARKS 

This paper is responsive to the non-final Office Action mailed June 8, 2009. Claims 1, 4, 
7-22, 24, 26, 27, and 29 are pending in the application and stand rejected. Claims 1, 14, 17, 24, 
and 29 have been amended. Claim 30 has been added and depends from Claim 1. 
Reconsideration and allowance of Claims 1, 4, 7-22, 24, 26, 27, 29, and 30 are respectfully 
requested in view of the above amendments and following remarks. 
The Examiner Interview of October 7, 2009 and Related Communications 

A telephonic conference between the undersigned attorney and the Examiner was held on 
October 7, 2009. The rejections of the pending claims were discussed, particularly with regard 
to Claim 1 . In the outstanding Office Action, the Examiner has indicated that the claims recite 
polyimides in a product-by-process fashion, which renders the scope of the claims to broadly 
recite all polyimides instead of the intended limitation of the claims to the recited genera and 
species (e.g., in Claim 1, the reaction product incorporating one of genus (l)-(3)). 

The Examiner graciously agreed to review a proposed amendment that would seek to 
remedy the broad interpretation of the claims by the Examiner. 

A proposed amendment to Claim 1, and related remarks, were transmitted to the 
Examiner on October 30, 2009. The Examiner responded to the proposed amendment in a voice 
mail to the undersigned attorney on November 6, 2009. Upon reviewing the proposed 
amendment, the Examiner stated that if the proposed amendment were officially submitted, the 
amended claims would be considered. 

No conclusion was reached with regard to the claims in either the Examiner interview of 
October 7, 2009 or the voice mail from the Examiner on November 6, 2009. 

The undersigned attorney thanks the Examiner for a productive correspondence regarding 
this application. 
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The Claimed Invention 

Claim 1, from which Claims 4, 7-9, and 11-13 depend, recites an electrolyte membrane 
that includes a porous substrate rilled with a first polymer having proton connectivity. As 
amended, Claim 1 recites that the porous substrate consists of the polyimide reaction product of a 
biphenyl tetracarboxylic acid dianhydride and a diamine selected from the group consisting of 




R 2 R 2 




Wherein Rj and R 2 are independently selected from the group consisting of hydrogen, a 
lower alkyl group, and a lower alkoxy group. Wherein A is a divalent moiety selected from the 
group consisting of O, S, CO, S0 2 , SO, CH 2 and C(CH 3 ) 2 . Various characteristics of the porous 

substrate are also recited. Claims 4, 7-13, 29 and 30 depend from Claim 1. New Claim 30 
further defines R\ and R 2 and A groups in Claim 1. 

Claim 14 recites a method for producing an electrolyte membrane similar to that of 
Claim 1. However, instead of reciting chemical genera, as in Claim 1, Claim 14 recites that the 
porous polyimide substrate consists of the polyimide reaction product of 3, 3 ',4,4'- 
biphenyltetracarboxylic acid dianhydride and oxydianiline (i.e., a single reaction product 
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species). Claims 15, 16, and 18-22 depend from Claim 14. Claim 29, which depends from 
Claim 1, has been amended similarly to Claim 14. 

Claim 17 has been amended similarly to Claim 14. 

Claim 24, from which Claims 26 and 27 depend, has been amended similarly to 
Claim 14. 

Support for the amendments can be found throughout the application as filed. 
Product-bv-Process Claims 

The Examiner has indicated in the outstanding Office Action, as well as during the 
Examiner correspondence described above, that the pending independent claims recite product- 
by-process style limitations, which do not sufficiently limit the claimed subject matter to the 
chemical species recited in the claims. 

For example, Claim 1 recites an electrolyte membrane comprising, inter alia, a porous 
substrate consisting of one of three genera of polyimides formed by reacting a biphenyl 
tetracarboxylic acid dianhydride with one of three genera of diamines (l)-(3). Claim 1 stands 
rejected, as will be described in further detail below, in view of the Takeo reference 
(EP 12023 65), which teaches only "a polyimide" substrate. While the compounds formed by 
Claim 1 are polyimides, they are very specific genera that are not taught by, or otherwise 
obvious in view of, the Takeo reference. 

The Examiner has indicated that Claim 1 does not sufficiently limit the recited 
polyimides to the genus of the reaction products of (l)-(3) because the claim is in a product-by- 
process style. Thus, the Examiner has interpreted the claim as reciting all polyimides , instead of 
the intended limitation of the claim to the recited products of (l)-(3). 

During the conference of October 7, 2009, the Examiner indicated that defining the 
recited genera more clearly may address the above-discussed issues with regard to the present 
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broad interpretation of Claim 1. Claim 1, as amended, positively defines the specific genera of 
polyimides formed. 

Additionally, for the Examiner's reference, attached hereto is Exhibit A, an excerpt from 
Polymer Chemistry (Malcolm Stevens, Oxford University Press, 1999) that discuss polyimides 
formed from dianhydrides and diamines (Schemes 13.53 and 13.54). These schemes 
demonstrate that one of skill in the art would know the specific genera recited by the claimed 
reaction products. For example, the recited biphenyltetracarboxylic acid would replace 
compound 33 in Scheme 13.53 and one of genera (l)-(3) would replace the H 2 N-R-NH 2 diamine 

of Scheme 13.53. Thus, the reaction product of such a reaction is defined by the composition of 
the dianhydride and the diamine "R group" as illustrated in Scheme 13.54. 

Independent Claims 14, 17, and 24, and Claim 29, which depends from Claim 1, all recite 
specific species of reaction products, which would be understood by one of skill in the art to 
form a specific reaction product thus these claims, and those depending therefrom, recite a 
specific species of polyimide as the porous substrate. 

Applicants believe that the amended claims properly limit the invention to the recited 
genera and species of each claim. 
Antecedent Basis 

The Examiner indicated in the voice mail of November 6, 2009, that the proposed 
amended Claim 1 (which is now amended Claim 1, above) was defective for lack of antecedent 
basis related to the term "polyimide reaction product." The claim originally recited "a polyimide, 
which is obtained from. . ." whereas amended Claim 1 recites "the polyimide reaction product. . ." 
The use of "the" in the amended claim eliminates the recitation of a general polyimide, and 
clarifies that the claim does not recite all polyimides , but only the polyimide reaction product of 
the recited reaction. 
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Applicants believe that the amended language of Claim 1 does not lack antecedent basis, 
as defined in M.P.E.P. 2173.05(e), which only requires that a claim be free of "words or phrases 
whose meaning is unclear." The amended claims do not further recite a reference back to the 
"polyimide reaction product" and thus, there is no need to provide antecedent basis for the term 
using the article "a". The amended claim has a clear meaning. 
Intended Use Language 

In the outstanding Office Action, the Examiner has noted that Claims 1, 14, 17, and 24 
have intended use language when reciting the thermal shrinkage ratio of the formed materials 
"upon thermal treatment." During the Examiner interview of October 7, 2009, the Examiner 
suggested that amending the claim to recite " after thermal treatment" would remedy this issue. 
Applicants have amendment the claims accordingly. 

The Rejection of Claims 1, 4. 7-13. 24. 26. 27. and 29 Under 35 U.S.C. 102(b) or 103(a) 

Claims 1, 4, 7-13, 24, 26, 27, and 29 stand rejected under 35 U.S.C. § 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. § 103(a) as obvious over Takeo et al. 
(EP1202365). Withdrawal of this ground for rejection is respectfully requested for the following 
reasons. 

The independent claims at issue in this rejection, Claims 1 and 24, all recite specific 
species (or genera) of polyimide compounds useful for making electrolytic membranes for fuel 
cells. The Examiner relies on Takeo et al. as teaching a product and process for making a fuel 
cell comprising a porous polyimide electrolyte. It is asserted that Takeo et al. teaches a broad 
genus that includes polyimide materials useful for making porous fuel cell materials. However, 
for the following reasons, the disclosure of such a broad genus is not anticipatory nor does it 
make obvious the specific species and narrow genera recited in Claims 1 and 24 and those claims 
depending therefrom. 
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A discussion of the anticipation of a species by a genus taught by a prior art reference can 
be found in M.P.E.P. § 2131.02, which states that "if one of ordinary skill in the art is able to *at 
once envisage' the specific compound within the generic chemical formula, the compound is 
anticipated." (M.P.E.P. §2131.02 citing Ex Parte A, 17U.S.P.Q. 2d 1716 (Board of Patent 
Appeals and Interferences 1990). Further, "one of ordinary skill in the art must be able to draw 
the structural formula or write the name of each of the compounds included in the generic 
formula before any of the compounds can be 'at once envisaged.'" (Ibid.) The Takeo et al. 
reference only mentions polyimide once in the reference (at [0017]) and does not teach any 
specific embodiments that include polyimides. Thus, Takeo et al. teaches an almost infinite 
number of polyimides but teaches no specific examples of such polyimides. Because the 
invention as set forth in Claims 1 and 24 recite specific species of polyimides that are not taught 
or suggested by Takeo et al. (and thus cannot be at once envisaged by a reader of the reference), 
it is submitted that the reference is not anticipatory. 

Furthermore, because Takeo et al. does not teach, suggest, or otherwise make obvious the 
specific species of polyimides set forth in Claims 1 and 24, it is submitted that the claimed 
invention is not obvious in view of Takeo et al. 

For these reasons, withdrawal of this ground for rejection is respectfully requested. 
The Rejection of Claims 14-22 Under 35 U.S.C. § 103(a) 

Claims 14-22 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over Takeo 
et al. in view of Brunner (U.S. Patent No. 3542703). Withdrawal of this ground for rejection is 
respectfully requested for the following reasons. 

Claims 14-22 include the recitation (in Claims 14 and 17) that the porous substrate is the 
reaction product of 3,3',4,4'-biphenyltetracarboxylic acid dianhydride and oxydianiline. Thus, a 
single species of polyimide porous substrate is recited. 
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The Examiner characterizes Takeo et al. (as described above) as teaching a polyimide 
porous substrate and relies on Brunner et al. as teaching a polyimide formed from 3, 3 ',4,4'- 
biphenyltetracarboxylic acid and oxydianiline. The Examiner believes that one of skill in the art 
would combine the teachings of Brunner et al. and Takeo et al. to arrive at the claimed invention. 
Applicants assert that the combined teachings of Takeo and Brunner do not teach, suggest, or 
otherwise make obvious the specific species of porous substrate recited in Claims 14-22. 

Brunner etal. teaches a composition that comprises (l)a bis ester of an aromatic 
tetracarboxylic acid, (2) an inert organic solvent, (3) melamine, and (4) an aromatic diamine 
(Abstract). Brunner et al. explicitly teaches that the addition of melamine results in compositions 
with improved thermal stability (Col. 2, lines 59-64). Brunner etal. also teaches that the 
composition is useful as a varnish, syrup, coating, or impregnating/adhesive agent (Col. 2, 
lines 64-66). It is submitted that Brunner et al. does not teach the polyimide of the claimed 
invention because, inter alia, the reference teaches a polymer that includes melamine as an 
essential element, whereas the polyimide of Claims 14-22 is obtained from 3,3 ',4,4'- 
biphenyltetracarboxylic acid and oxydianiline with no melamine. Relatedly, Brunner et al. does 
not teach or suggest the pores, pore sizes, heat resistance, and thermal shrinkage recited in 
Claims 14-22. 

Additionally, one of ordinary skill in the art would not be motivated to combine the 
polyimide taught by Brunner et al. to form a porous substrate for supporting an electrolyte as 
taught by Takeo et al. because the porous substrate taught by Takeo et al. is a self-supporting 
substrate that is then filled with an electrolyte to occupy the pores of the substrate. Brunner et al. 
does not teach or suggest the use of the taught polyimide composition as a porous substrate 
having the characteristics recited in Claim 1 (e.g., pore diameter of 0.01 to 1 microns and heat 
resistant temperature of 200°C). Brunner et al. teaches the use of the disclosed polyimides as a 
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varnish, syrup, coating, or impregnating/adhesive agent, but not as a substrate. Thus, one of 
ordinary skill in the art would not be motivated to use the polyimide coating of Brunner et al. as 
a porous substrate as taught by Takeo et al. to arrive at the claimed invention. 

For the above-stated reasons, applicants assert that Claims 14-22 are not obvious in view 
of the combined teachings of Takeo et al. and Brunner et al. and withdrawal of this ground for 
rejection is respectfully requested. 

CONCLUSION 

Applicants believe that the application is now in condition for allowance. 
Reconsideration and favorable action are requested. If any issues remain that may be 
expeditiously addressed in a telephone interview, the Examiner is encouraged to telephone the 
undersigned attorney at 206-695-1698. 



Respectfully submitted, 
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L. Rhys Lawson, Ph.D. 
Registration No. 57,869 
Direct Dial No. 206.695.1698 
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EXHIBIT A 



